CLAIMS 



!. A method for controlling the rotation speed of a motor 

with which a digital rotation speed controller is associated 
and which, during operation, furnishes an actual -value signal 
for the rotation speed in the form of a rotatron speed f -quency signal 
to a rotation speed setpoint defined in the form of a setpoint 

frequency signal, 

comprising the following steps: 

in a first time segment, a first numerical frequency value that 

.-h. rotation speed of the motor is ascertained from the 
characterizes the rotation speeu 

-rotation speed frequency signal; 

n a second time segment that is substantially simultaneous with the 
first time segment, a second numerical frequency value that — e S 
the frequency of the setpoint frequency signal is ascertained from the 

setpoint frequency signal; 

by means of the first and second numerical frequency values, the 
station speed of the motor is regulated in the digital rotation speed 
controller to a rotation speed that is associated with the setpoint 
frequency signal according to a defined mathematical relationship. 

t _ t m i utiprpin for ascertaining the 
2 The method according to claim X, wherein ror 

numerical frequency values, a time measurement between defined events of 
the relevant frequency signal is performed. 

The method according to claim 2, wherein edges of the relevant 
frequency signal serve as events between which a time measurement takes 
place . 

4 The method according to claim 2 or 3 , wherein the same time standard 
is used for the time measurement for ascertaining the first numerica 
frequency value and for the time measurement for ascertaining the second 
numerical frequency value. 

5 The method according to one of the foregoing claims, for determining 
he frequency of a frequency signal which, at a constant frequency per unit 

tH comprises a fixed number of events in the manner of pulses, edges, or 

the like, 

comprising the following steps: 

Z at I first predetermined instant, measurement of a frequency 

H^tum is initiated; , 
b) a second instant, at which an event of the frequency signal 

subsequent to the first predetermined instant occurs, is ascertained; 

c> the number of events of the frequency signal subsequent to the 

second instant is sensed; 
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d) 



at a third predetermined instant, termination of measurement of 

the frequency datum is initiated; 

J I fourth instant, at which an event of the frequency signal 

subsequent to the third predetermined instant occurs is " C «£^ 

f) the frequency datum is calculated from the time offset 
the second instant and fourth instant, and from the number of events of the 
frequency signal between said instants. 

6 The method according to claim 5, wherein for ascertaining the fourth 
instant the next event of the frequency signal is selected as the event 
subsequent to the third predetermined instant . 

^ B wherein for ascertaining the fourth 

7 The method according to claim 5, wnerei 

• " - - wV,»t is selected as the event subsequent to the third 
instant, wnat is sexeo l.^^. « u ,h-i<-h 
p«d«,»i» d in=»nt i. that fe« event of the fluency ^ * ^ 

L. o, e«,. S i»=. the second instant , *" . pr°du t • . 

„here a and N are whole numbers o£ which the one is equal to at Last 
the other is equal to at least 2 . 
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8 The method according to claim 7, wherein in the case of a rotation 
speed frequency signal <f) , the number N corresponds to a fixed number of 
events per revolution of the rotor. 

9 The method according to one or .ore of the foregoing claims S through 
8 ; wherein measurements in accordance with claim 5 are performed 
continuously . 

10 The method according to claim 9, wherein the f irst predetermined^ 
instants of successive measurements have defined time offsets (T_A) ; and 
instants oi h have a substantially 

wherein the third predetermined instants each hav 
constant time offset from the associated first predetermined instants. 

1X The method according to claim 9 or 10, wherein the third 
predetermined instant of a first measurement corresponds to th< . first 
predetermined instant of a second measurement subsequent thereto. 

n 11 uTh^-r^-Ln the fourth instant of a 

12 . The method according to claim 11, wherein the measure ment 
first measurement corresponds to the second instant of a second 

subsequent thereto. 

of the foreqoing claims, wherein 

13 . The method according to one or more of the toreg g 

j ,_v, ci nnmhpr (N) of events of the trequency 

for generating a frequency datum, the number (N) ^ 

signal between the second and fourth instants is divided by 
(At) between said two instants. 

14 . The method according to claim 13, wherein the rotation speed datum is 

j , T ^nhinliration bv a constant factor, 
parameterized by multiplication 
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* 

-i . nA wh p r pi n the constant factor is 
The m ethod according to claim 14, wherein tne 

15, ine meLiiuu ^ Wan Hallv corresponds to a 

^v, - <->^ rn ^tion speed datum substantially coh«f 

second . 

n > mf , n t-hrnuah 15, wherein the 

16 . The method acceding to on. of = a « » ^ ^ ^ ^ 

division using a numerator proportional to the number P duratio „ 
second and fourth instants and , tnt-g.au 
™ tne second and ^^^j£T " -sling remainder is 
frpauencv datum and a remainder , 

frequency addit ion to the numerator of the subsequent 

taken into account by addition 

measurement. remainder 1 . 7 is the 

c ^„4-= 0 T-al division: 7 / 3 - su , i ciiia ju 

Example of an integral aiv result of this 

• ,.-^v- and 1 the remainder. Tne result t->i- 
numerator, 3 the denominator, and 1 tne 

division is 2 . 

„. . method for raining ^-^^^^ * 
rotating object, hereinafter caliea a 

the foregoing claims. a . ner ,ting » rotation speed signal (f) 

comprising „ ■ «™» at least on. event in the 



steps : 

a) 



/ t mi , the number (N) of 
during a first measurement period (T_M1) , 

event, of the rotation ^-^'^ISTl.— period ,Tja, 
b) the time duration (At) ot tne 



b) 

is sensed; 



n -. • • ■ « Mirliv'M in which the number of 
c) by means of an integral division ( div ) in w 

(t mi ) is in the numerator ana 
rturina the first measurement period (T_M1) is 
events during tne . h 

jt first measurement period (T_M1) is in 

th . time dor, .„ \ otitlon apeed datum and a remainder are 

denominator, a first mr-egx* . 

,n- ivir IS- S372; FIG. 16: S4IZ), 
generated as the result (FIG. 15 . said rem ainder 

A) during evaluation of a subsequent measurement, said 

™ htd) is taken into account in the integral division 

(REM n OLD; REM_n_s_OLD ) is taKen 

then taking place, by addition to the numerator. 

, pthod accordin g to claim 17, wherein the number (N) of events 

18. The method according mu itiplied by a constant 
prior to the integral division ( 372 > g Qf 

/n-v, o A h q^i that is greater than 1, m oiuci 
factor (2 h; 2 he that i g relatlon to the remainder ( REM_n ; 

the integral division that is large in re 

REM_n_s) . 

- m no whprein the constant factor is a 

19. The method according toi claim 18, wherein tn 

power of two (2*h; 2"h_s) . 
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n to claim 19, wherein the exponent (h; h_s) of 
20 The method according to claim i», 

the power of two is an adjustable variable. 

, a for carrying out a method according to one of the 
21. An apparatus for carrymy 

foregoing claims, concerning the rotation speed of a 

wherein in order to obtain a **t* & (glJ 

rotating object, hereinafter called a rotor (32 comprise s a 

i- — fu -rr FI : ^,^.^1^^ <* the rot or 

defined number of events (FIG . 10. liuj 

(32; 32'; 32"), . . Tf} 1Q . 191 193, 

... C onrce (23) for control signals (FIG . iu ■ 
comprising a source uji 

195) '' „ ( TNT CNT f ) for events (110) of the rotation 

comprising a counter INT_CNT_r 

speed signal (f ) ; ann , ra , us (23 ) for analyzing the 

comprising a program- controlled apparatus > configure d 
aforesaid signals, associated with which is a program that 

for executing the following dafcum ^ initiated by means of 

a) measurement of a rotation y 

a first ^ tTOl 8i ^™' " I ;; 9 1 1 0 ) :'"l97,. at which an event (HO, of the 

b ) a first instant l*±i> contro l signal (FIG. 10: 
rotation speed signal (f) subsequent to the first contro 

191) occurs, is ascertained; rotation speed 

c) the number of subsequent events (10) of t 
signal (£) is sensed by means of the counter INT_CNT_f 

of the J^Z^^JZL-* of the rotation speed datum is 

ini tiated by means of a second control ^ ^ ^ of the 
oi a second instant (FIG. 10. 1^1, 
' w n , m the second control signal (FIG. 10 

rotation speed signal (f) subsequent to the 

193) occurs, is ascertained; ^-.-ted from the time offset 

f) a rotation speed datum (n) is 1Q . 197) and 

,„«. 10: AtJ ™s_fU97-l M n between th ; , irst^ ns ant ^ 

-=r,t- (ptc; 10- 199), and from the numDer w> 
second instant (F1U. iu . ^ ..„,.„ 

i ifi between said two instants, 
the rotation speed signal (f) between s 

a- r, t-r, claim 21 wherein the generator for the 
22 The apparatus according to claim 21, 

control signals comprises a timer (TIMER0 ) . 

-> • 00 wherein the timer (TIMER0) is 

control signals. 

24 . The apparatus' according to one or more of Claims 21 — 2 3 
wherein a timer (TIMERl) is provided for measurement of 
between the first and second instants. 
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*■ m claim 24 wherein the timer (TIMER1) for 

25 . The apparatus according to clarm 24. . s 
me asurement of the time offset between the fxrst 

configured as a ring counter. 

- ri^m 25 wherein the ring counter 

26 . The apparatus according to c am 25, measure ment is 
(TIMER1) counts continuously, and th end of P _ 
substantially identical to the begxnnxng of 

wherein a signal of an eleccroi 
rotation speed signal. , 
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, Trr rMT f\ f or events (liu; oj_ 
wherein the counter (INT_CNT_t) tor tus (23 ) . 

... i n th e proqram-controlled apparauub v 
signal (f) is provided in tne proy 

„£ a setpoint signal in the form o£ a frequency .£_.) , by 
frequency value of aero to said setpoint srgnal . 

„. » method for centreing the ? ««- ^ ^ ^ t , 
rotor and with which a rotation speed controller 

control -r«-f: o ;r;l°; p ;;: d £ r e ;::„cy signs! («, hawing a frequency 

comprising a roidiiun 
proportional to the rotation speed of the rotor; 

comprising a setpoint frequency srgnal (f s) , 

, , ^.y.- rntor being controlled in sucn a way 
the rotation speed of the rotor De g frequency 
f fh P rotation speed frequency signal (f) ana rn 
the frequency of the rotation p ^ (y/z) fcQ Qne 

of the setpoint frequency signal (f_s) 
another . 

^ Hain, 30 wherein the ratio between the 
31 The method according to claim iu, w 

. m and (f s) is influenced by at least one parameter, 
frequencies (f) ana » 

t-« r-Taim 31 wherein the ratio between the 

»■ The " e «ra:r a : i defiL m — » — - « ^ 

frequencies (t) ana 
one parameter (X; Y) . 

„■ m claim 32 wherein the at least one parameter 
33. The method according to claim iz, 

is stored in a nonvolatile memory. 

nnntpxt of a plurality of 
31 . » method for ascertaining frequency fn th „ aml „ 

, , e .„i f si said signals comprising frequency aat 
signals <f and _.K 3 c „ prislng th . following steps: 

of pufsea, e^« at »; a - ^ rf said 81gnals , _t of their 

£l eque„cy i, initiated at ^"'T^Z\"\, which a 

^ OT - -ach of said signals, a se^nu 
b) tor eacn ui f^-r^t predetermined 

^ - im of said siqnal subsequent to the first preae 
frequency datum ot saia siyna 

"rrTf'friency data of each of aaid signaia euhseguent 
„ ^ a ^ t ^ 1 ^^n^U. te^naticn of measurement of 

e ) tor eacii third predetermined 

3 - ~f c^d siqnal subsequent to the tnuu yj. 
frequency datum of said sigrid-L 



instant occurs, is ascertained; 



f ) 



ZL l X T« .«« netweea the aeoond instant and fourth 
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determined for each of the signals measured. 

n ■„ u wherein for ascertaining the fourth 
35. The method according to claim 34, wherein ^° elected as the 

instant, the next frequency datum of the relevant sign ^J*^ 
frequency datum subsequent to the third predetermined instant . 

-. ■„ ia whprpin for ascertaining the fourth 

36 The method according to claim 34, wherein tor 

\ r what is selected as the frequency datum subsequent to the third 
in stant, what is selecte frequency datum of the relevant signal 

predetermined instant is that next frequ y correS ponds 
at which the number of frequency data since the sec 

to an integral multiple of a whole number from the series 2, 3, 4, ... 

37 The method according to one of claims 34 through 36 wherein 
Measurements are performed continuously and the ^^^^ 
instants each have a substantially constant time offset — 
associated first predetermined instants. 

t ■„ ,n wherein the third predetermined 

38 The method according to claim 37, wherein tne * 

instant of the measurement corresponds to a signal of the first 
predetermined instant of a subsequent measurement. 

n rs-r ~* ft wherein the fourth instant of 
•*q The method according to claim 3 7 or 38, wnerem 

39. The metno instan t of a subsequent measurement 

a measurement corresponds to the second ins 

of the same signal- 

40 T he method according to one of claims 34 through 39 wherein the 
first predetermined instants for initiating measurement of the plurality 
signals are substantially identical. 

t -~ iA hVimnnh 40 wherein the third 

41 The method according to claims 34 through 40, 

* :^n a Hna termination of the measurement of the 
predetermined instants for initiating termma 

plurality of signals are substantially identical. 
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